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[Title of Document] Specification 
[Tile of the Invention] 

KEY FOR KEYBOARD -BASED MUSICAL INSTRUMENTS 
[Technical Field] 
[0001] 

The present invention relates to a key for 
keyboard-based musical instruments which allows a finger 
K tip to touch the key with less susceptibility to slippage 
and therefore provides high playing performance while it 
is made of a synthetic resin. 
[Background Art] 
[0002] 

Conventionally , a key for keyboard-based musical 
instruments is known, for example, from Patent Document 
1. This key is made of an acrylate resin which does not 
contain a hydroxyl group, and a large number of porous 
particles are added therein in a dispersed manner. These 
porous particles are made of hydroxyapatite or the like, 
part of which exposes to the surface of the key. While a 
player is playing a keyboard-based musical instrument , sweat 
at the tip of his/her finger is physically captured and 
absorbed by pores in the porous particles , and as a result , 
the finger tip is less susceptible to slippage to ensure 
high playing performance, as compared with a key made only 
of an acrylate resin. 
[0003] 
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[Patent Document 1] Laid-open Japanese Patent 
Application No. 3-287198 
[Disclosure of the Invention] 
[0004] 

According to the conventional key for 
keyboard-based musical instruments, its water absorption 
power is fairly low as compared with a key which has natural 
ivory adhered on a touched surface thereof because sweat 
at the tip of the player's finger is physically captured 
and absorbed by pores of porous particles such as 
hydroxyapatite or the like. Specifically, a key having 
natural ivory adhered thereto has a water absorption of 
approximately a dozen to 20 wt%, whereas the conventional 
key has a water absorption of as low as 1.5 wt% (data on 
a first table of Patent Document 1 ) . Thus , the conventional 
key has a problem of low playing performance due to high 
susceptibility of a finger to slippage, as compared with 
the key having natural ivory adhered thereto. 
[0005] 

The present invention has been made to solve the 
foregoing problem, and it is an object of the invention 
to provide a key for keyboard-based musical instruments 
which is capable of ensuring higher hydrophilia , and thereby 
ensuring higher playing performance. 
[0006] 

To achieve the above object, a key for a 
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keyboard-based musical instrument according to claim 1 is 
characterized by comprising a key body; and a key touch 
member disposed on the top of the key body, made of a first 
synthetic resin having a hydrophilic polymer added thereto, 
and for touching the key. 
[0007] 

Generally, the hydrophilic polymer is known to 
provide higher water absorption power, as compared with 
porous particles which physically capture and absorb 
moisture with pores, because the hydrophilic polymer 
captures and absorbs moisture with a hydrophilic group 
thereof. Therefore, according to this key for a 
keyboard- based musical instrument, since the key touch 
member is made of the first synthetic resin with the 
hydrophilic polymer added thereto , the key can ensure higher 
hydrophilia and can thereby ensure higher playing 
performance, as compared with a conventional key made of 
an acrylate resin to which porous particles are added. 
[0008] 

The invention according to claim 2 is 
characterized in that the first synthetic resin is one of 
an acrylonitrile butadyenne styrene resin, an 
acrylonitrile-styrene resin, and an acrylic resin in the 
key for a keyboard-based musical instrument according to 
claim 1 . 

[0009] 
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According to this key for a keyboard-based musical 
instrument, since the key touch member is made of one of 
an acrylonitrile butadyenne styrene resin, an 
acrylonitrile-styrene resin, and an acrylic resin, the key 
can ensure high durability and workability, as well as can 
ensure an appearance which resembles a key to which natural 
ivory is adhered. As a result, a high commercial value can 
be ensured. 
[0010] 

The invention according to claim 3 is 
characterized in that the key body is made of one of a second 
synthetic resin without the hydrophilic polymer added 
thereto, and a wood material, and the key touch member is 
adhered to the key body in the key for a keyboard-based 
musical instrument according to claim 1 or 2 . 
[0011] 

According to this key f or akeyboard-basedmusical 
instrument, since the key touch member can be fabricated 
as a part separate from the key body, a reduced amount of 
hydrophilic polymer can be added, as compared with an entire 
key fabricated by integral molding of one type of synthetic 
resin. Also, when the entire key is made of the first 
synthetic resin with the hydrophilic polymer added thereto, 
its dimensions expand or contract due to a water absorbing 
state of the hydrophilic polymer to make it difficult to 
ensure the dimensional accuracy after the processing. 
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possibly resulting in a lower quality such as noise. In 
contrast, according to the key of the present invention, 
since the key touch member alone need be made of the first 
synthetic resin with the hydrophilic polymer added thereto, 
the dimensional accuracy for the processed key body, i.e. , 
the dimensional accuracy of the entire key can be ensured 
at a level substantially equal to that which is presented 
when the entire key is made of an ABS resin without the 
hydrophilic polymer added thereto, thus making it possible 
to avoid a lower quality. Further, when the key body may 
be made of a wood material, the key can be applied to an 
acoustic piano. 
[0012] 

The invention according to claim 4 is 
characterized in that the key body is made of one of the 
first synthetic resin having the hydrophilic polymer added 
thereto and a second synthetic resin without the hydrophilic 
polymer added thereto, and is integrally molded with the 
key touch member in the key for a keyboard- based musical 
instrument according to claim 1 or 2. 
[0013] 

According to this key for a keyboard-based musical 
instrument, since the key body and key touch member are 
integrally molded, the number of manufacturing steps can 
be reduced as compared with the key touch member and key 
body which are fabricated as separate parts, so that a time 
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required to fabricate the key can be correspondingly reduced. 
Also, when the key body is made of the second synthetic 
resin without the hydrophilic polymer added thereto, the 
dimensional accuracy for the processed key body, i.e. , the 
dimensional accuracy of the entire key can be ensured at 
a level substantially equal to that which is presented when 
the entire key is made of a synthetic resin without the 
hydrophilic polymer added thereto, as compared with the 
entire key made only of the first synthetic resin with the 
hydrophilic polymer added thereto, for the reason set forth 
above, thus making it possible to avoid a lower quality. 
[Brief Description of the Drawings] 
[0014] 

[Fig. 1] 

A cross -sectional view illustrating a key 
according to one embodiment of the present invention and 
the configuration of a keyboard for an electronic piano 
to which the key is applied. 

[Fig. 2] 

An exploded perspective view illustrating a key 
touch member and a key body of a white key. 
[Fig. 3] 

A cross -sectional view illustrating the 
configuration of a white key. 
[Best Mode for Carrying out the Invention] 
[0015] 
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In the following , a key for keyboard-basedmusical 
instruments according to one embodiment of the present 
invention will be described with reference to the drawings . 
As illustrated in Fig. 1, the key of this embodiment is 
applied to an electronic piano 2 as a keyboard-basedmusical 
instrument . The electronic piano 2 comprises , in a keyboard 
thereof, a chassis 3, a large number of keys 1 (one white 
key la alone is shown in the figure) comprised of white 
keys la and black keys (not shown) pivotably supported by 
the chassis 3, and a large number of hammers 4 (only one 
of which is shown in the figure) each provided for one key 
1 and pivotably supported by the chassis 3. 
[0016] 

The chassis 3 is fixed on a keybed 6 through a 
front and a rear coupling member 5, 5 and the like, and 
has two lower limit stoppers 3a, 3a mounted on the top surface 
in a front end area thereof with a spacing defined 
therebetween in a front- to-rear direction. Each lower 
limit stopper 3a is intended to restrict downward pivotal 
movements of the key 1, and is made of felt. Also, two upper 
limit stoppers 3b, 3b are mounted on the bottom surface 
of the chassis 3 in a front end area thereof at positions 
corresponding to the lower limit stoppers 3a, 3a. These 
lower limit stoppers 3a, 3a are intended to restrict upward 
pivotal movements of the key 1 and hammer 4, respectively, 
and is made of felt. Further, a key switch 7 is mounted 
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in an area close to the rear end of the chassis 3 for each 
key 1 . 

[0017] 

The hammer 4 has its area close to the rear end 
pivotably supported by the chassis 3, a pressing member 
4a on the rear end opposes the key switch 7 from above, 
and the hammer 4 has a weight 4b at the front end. The hammer 
4 is urged by the weight 4b in the counter-clockwise direction 
in the figure, whereby the pressing member 4a is held at 
all times in contact with an actuator 10c of the key body 
10, later described, in a key released state (state 
illustrated in Fig. 1). 
[0018] 

Since the white key la and black key are 
substantially similar in configuration in the keys of this 
embodiment, the following description will be made on the 
white key la, given as an example. As illustrated in Figs. 
1, 2, the white key la comprises the key body 10, and a 
key touch member 11 mounted on the top surface of the key 
body 10. The key body 10 is implemented by a molding of 
an acrylonitrile butadyenne styrene resin (ABS resin) , which 
is a second synthetic resin, extends in the front- to-rear 
direction, and is provided with a pivot shaft 10a. This 
pivot shaft 10a extends in a left-to-right direction (depth 
direction in the figure) , and is pivotably mounted to a 
bearing 3c of the chassis 3, whereby the key body 10 is 
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pivotably supported by the chassis 3. 
[0019] 

The key body 10 is also provided with L- shaped 
stoppers 10b , 10b , and the actuator 10c . As described above , 
the pressing member 4a of the hammer 4 is in contact with 
the actuator 10c from below in the key released state , whereby 
the stopper 10b is held in contact with the upper limit 
stopper 3b. On the other hand, when the white key la is 
touched, it pivotally moves in the counter-clockwise 
direction about the pivot shaft 10a to a position at which 
the white key la comes into contact with the lower stopper 
3a , and the actuator 10c pushes the pressing member 4a below. 
Associated with this, the hammer 4 pivotally moves in the 
clockwise direction, and the pressing member 4a pushes down 
the key switch 7 to cause an on-operation. As a result, 
the key switch 7 outputs an on- signal to a sound generator 
circuit (not shown) for performing a sound generating 
operation . 

[0020] 

On the other hand, the key touch member 11 , which 
has an L- shaped profile, comprises an integrally formed 
top cover 11A and a front cover 11B. The top cover 11A has 
a flat shape similar to the top surface of the key body 
10, and is adhered to the top surface of the key body 10 
through an adhesive (for example, a vinyl acetate based 
adhesive) . The front cover 11B in turn has a flat shape 
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similar to the front surface of the key body 10, and is 
attached to the front surface of the key body 10 through 
an adhesive. Also, as illustrated in Fig. 3 # the key touch 
member 11 comprises a base lib made of an ABS resin as a 
first synthetic resin, and a large number of hydrophilic 
polymer particles 11a added in the base lib in a dispersed 
manner . 

[0021] 

This hydrophilic polymer 11a comprises 
cross -linked polyacrylamide having a polyoxyethylene chain, 
the grain diameter of which is on the order of several hundred 
nanometers , and provides high hydrophilia . The hydrophilic 
polymer 11a is produced through dispersion polymerization 
using acrylamide, N-methylol acrylamide, 2 -hydroxy ethyl 
methacrylate , and acrylic acid as comonomers, using 
poly(oxyethylene) methacrylate as a dispersion stabilizer, 
and using hydrophilic organic solvent as a dispersion 
medium . 

[0022] 

Also, the hydrophilic polymer 11a is 
substantially uniformly dispersed in the base lib within 
the key touch member 11, but unevenly distributed in an 
area near the surface of the key touch member 11. This is 
an event which occurs due to the characteristics of the 
hydrophilic polymer 11a when the key touch member 11 is 
molded while the hydrophilic polymer 11a is mixed into a 
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material of ABS resin. 
[0023] 

According to the key 1 of this embodiment 
configured as described above, it was confirmed by an 
experiment that a water absorption of approximately 4 wt% 
can be achieved. Specifically, since the key touch member 
11 is made of the ABS resin with the hydrophilic polymer 
11a added thereto, a higher water absorption can be ensured 
than the conventional key (with a water absorption of 1 . 5 
wt%) made of an acrylate resin with porous particles added 
thereto , thereby making it possible to ensure higher playing 
performance. This is attributable to higher water 
absorption power generally exhibited by the hydrophilic 
polymer, as compared with the porous particles which 
physically capture and absorb moisture with pores, because 
the hydrophilic polymer captures and absorbs moisture with 
the hydrophilic group thereof. In addition to this, since 
the key 1 of this embodiment is made such that the hydrophilic 
polymer 11a is unevenly distributed near the surface of 
the key touch member 11 due to its characteristics, the 
key 1 can more effectively provide a high water absorption. 
[0024] 

Also, since the key body 10 and key touch member 
11 are both made of the ABS resin, it is possible to ensure 
high durability and workability and further ensure an 
appearance which resembles a key having natural ivory 
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adhered thereto . As a result , a high commercial value can 
be ensured. Also, since the key touch member 11 can be 
fabricated as a part separated from the key body 10 , a reduced 
amount of the hydrophilic polymer 11a can be added, as 
compared with the entire key 1 which is fabricated by 
injection molding of a single type of synthetic resin, and 
the manufacturing cost can be correspondingly reduced. 
[0025] 

Also, when the entire key 1 is made of the ABS 
resin with the hydrophilic polymer 11a added thereto, its 
dimensions expand or contract due to a water absorbing state 
of the hydrophilic polymer 11a to make it difficult to ensure 
the dimensional accuracy after the processing, possibly 
resulting in a lower quality such as noise. In contrast, 
according to the key 1 of this embodiment, since the key 
touch member 11 alone need be made of the ABS resin with 
the hydrophilic polymer 11a added thereto, the dimensional 
accuracy for the processed key body 10 , i.e. , the dimensional 
accuracy of the entire key 1 can be ensured at a level 
substantially equal to that which is presented when the 
entire key 1 is made of an ABS resin without the hydrophilic 
polymer 11a added thereto, thus making it possible to avoid 
a lower quality. 
[0026] 

While the embodiment has shown an example which 
employs cross -linked polyacrylamide having a 
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polyoxyethylene chain as the hydrophilic polymer, the 
hydrophilic polymer is not limited to this , but any polymer 
may be used instead as long as it has a hydrophilic group 
in a main chain or a side chain. For example, polyvinyl 
alcohol/polyacrylic acid based polymer may be used as the 
hydrophilic polymer. 
[0027] 

Also, while the embodiment has shown an example 
in which the present invention is applied to a key of an 
electronic piano, it goes without saying that the key of 
the present invention is not so limited, but can be applied 
to a variety of keyboard-based musical instruments such 
as an acoustic piano. 
[0028] 

Further , while the embodiment has shown an example 
of the key touch member 11 which has the base lib and key 
body 10 made of an ABS resin, they may be made of an 
acrylonitrile-styrene resin or an acrylic resin. When 
doing so, the key touch member 11 can ensure high durability 
and workability as well as an appearance which resembles 
a key with natural ivory adhered thereto, as is the case 
with that made of the ABS resin. Further, the base lib and 
key body 10 of the key touch member 11 may be made of different 
materials from each other from among ABS resins, 
acrylonitrile-styrene resins, and acrylic resins. 
[0029] 



-13- 



03KG346US 



On the other hand, the key body 10 may be made 
of a wood material. When doing so, the key 1 can be applied 
to an acoustic piano. 
[0030] 

Also, while the embodiment has shown an example 
in which the key touch member 11 and key body 10 are separate 
parts, the key 1 may be fabricated by integrally molding 
them. In this event, a hydrophilic polymer may be added 
to the key touch member 11 alone or to the entire key 1. 
When doing so, the number of manufacturing steps can be 
reduced as compared with the key touch member 11 and key 
body 10 which are fabricated as separate parts, so that 
a time required to fabricate the key 1 can be correspondingly 
reduced. 

[Industrial Availability] 
[0031] 

As described above, the key for keyboard-based 
musical instruments according to the present invention 
allows a finger tip to touch the key with less susceptibility 
to slippage, while it is made of a synthetic resin, and 
is therefore useful as a key having high playing performance . 
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